

Metformin-related reduction in insulin dose requirements in adults with type 1 diabetes is associated with shifts in the gut microbiome


Background
In a placebo-controlled randomized trial (INTIMET)1, we reported that metformin 1500mg daily reduced insulin dose in individuals with type 1 diabetes (T1D), without a change in insulin resistance. We hypothesised that metformin-induced changes in the gut microbiome contribute to this effect.
 
Methods
In a subgroup of 10 adults with T1D who provided stool samples at baseline and after 26 weeks of metformin, we analysed: (i) changes in microbiome genera, species, and functional pathways with metformin treatment; and (ii) the relationship between metformin-induced changes in the gut microbiome and total daily insulin (TDI) dose. Extracted microbiome DNA underwent whole shotgun metagenomics sequencing for taxonomic and functional profiling. Associations were adjusted for confounders and multiple testing. 

Results
Baseline characteristics (mean ± SD) were age 40 ± 6 years, 60% male, diabetes duration 26 ± 10 years, TDI 42 ± 13 units (0.5 ± 0.1 units/kg/day), BMI 27 ± 4 kg/m2 and HbA1c 7.4 ± 0.8%. Metformin altered 10 genera, 46 species, and 27 functional pathways. Metformin depleted genera UBA644 (p<0.00001) and CAG-41(p=0.003). There was a positive association between the change in insulin dose and the change in genera UBA644 (p<0.00001) and CAG-41 (p=0.003). On a species level, the abundance of Parabacteroides sp900548175 (p=0.0008) and Butyricimonas sp002161485 (p<0.00001) increased with metformin treatment. The change in Parabacteroides and Butyricimonas species was inversely related to the change in insulin dose (both p<0.0001). Notably, these taxa are implicated in short chain fatty acid metabolism. No functional pathway changes were associated with insulin dose change.

Conclusion
[bookmark: OLE_LINK2]Metformin treatment in T1D was associated with distinct shifts in gut microbial composition. The association between change in the abundance of specific taxa and insulin dose suggests that the gut microbiome may play a role in metformin-associated insulin dose reduction in T1D.
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